Background: The protective effects of exclusive breastfeeding (EBF) to the health of infants and mothers alike have been well documented. The rates of EBF remain low in spite of the recognized benefits and the persistent global call for infants to be breastfed exclusively on breast milk for the first six months of life. Health education has been widely suggested as one of the key intervention strategies for increasing the duration of EBF in low income countries.
Introduction
The protective health effects and other benefits of exclusive breastfeeding both for infants and mothers in developed and developing countries alike is well established [1] [2] [3] [4] [5] . As a global public health strategy, the World Health Organization recommends that infants should be breastfed exclusively on breast milk for the first six months of age to achieve optimal growth, development and health, with continued breastfeeding up to two years of age and beyond [6] . Exclusive breastfeeding is associated with reduction in infant morbidity and mortality as well as improved growth [7] . Specifically, exclusive breastfeeding has been found to reduce the incidence of infectious diseases such as diarrhea, respiratory tract infection and gastrointestinal infection during the first year of life [1, 4, 7] . Similarly, exclusive breastfeeding has the advantage of augmenting rapid maternal weight loss and delaying the onset of menstrual period among lactating mothers [4] . Moreover, exclusive breastfeeding has also been shown to be an economically advantageous health practice as it directly leads to reduced hospital visit and buying of infant formula in the first six months of life [8] .
Despite the short-term and long-term benefits of exclusive breastfeeding, many women decide not to breastfeed and introduce weaning food very early contrary to the recommended practice. The percentage of infants under the age of six months receiving the full benefits of exclusive breastfeeding is less than 50 per cent in developing countries [9] . Further, WHO has estimated that only 35% of children between birth and their fifth month are breastfed exclusively in the world and Senareth et al. have also reported that some member countries in East and South Asia have EBF rates of 30% -40% in infants younger than age six months [10, 11] . Similar rates have been reported in most Latin American and African countries -35.6% in children less than 4 months in Brazil and 23.5% in Cameroon [12, 13] .
Estimate suggests that sub-optimal breastfeeding (non-adherence to the recommended guidelines), especially non-exclusive breastfeeding in the first six months of life, results in 1.4 million deaths and 10% of the disease burden in children younger than 5 years [5] . In view of the low rates of exclusive breastfeeding in both developed and developing countries, the promotion of exclusive breastfeeding has become a major public health objective for many healthcare systems.
The promotion of EBF as a child survival intervention is commonplace, yet much is not known regarding which interventions are the most effective [14] . Health education has long been regarded as a key intervention strategy for achieving the goals of health promotion. Indeed the World Health Organization in its Alma-Ata declaration identified health education as the first of eight essential activities needed for successful primary health care programs in developing countries, of which the promotion of proper nutrition and education concerning maternal and child health care were essential components [15, 16] . The potential of health education to also develop the knowledge, values and skills required for individual decision-making has also been acknowledged [17] .
It is therefore imperative that the effectiveness of health education as an intervention strategy is systematically evaluated. A preliminary search carried out by authors in the Cochrane Central Register Controlled Trials and Database of Abstracts of Reviews of Effects revealed that no attempt has been made to specifically assess the effectiveness of health education interventions in increasing the duration of exclusive breastfeeding in low income countries. Previous reviews have largely focused on developed countries or have not specifically assessed the effectiveness health education as an intervention strategy on EBF outcomes in low income countries [18, 19] . The study also sought to identify the educational methods and the theoretical bases of both effective and non-effective interventions.
Methods

Definitions of key terms
Health education
Health education is defined in this review as any planned opportunities for people to learn about health and make changes in their health behavior. This must have involved one or more of the following: provision of factual information, encouraging target audience to adopt healthy practices and the learning of specific skills to make the necessary changes.
Exclusive breastfeeding
Exclusive breastfeeding is defined as the situation where the infant has only received breast milk from his/her mother or a wet nurse, or expressed breast milk, and no other liquids or solids with the exception of drops or syrups consisting of vitamins, mineral supplements or medicines.
Low income country
Low income country in this review refers to countries that were classified as low income countries in the World Economic Outlook report published by the International Monetary Fund in 2012 [20] . Most of these countries were in Africa, Asia and Latin America. Few of these countries were in Europe.
Search procedure
Studies were identified from searches carried out in Cochrane Central Register of Controlled Trials, MEDLINE, Academic Search Complete, ScienceDirect, and Google Scholar. The following search terms were used; "health education", "health promotion", "antenatal education", "postnatal education", "exclusive breastfeeding", "breastfeeding", "breastfeeding education", "infant breastfeeding", "lactating mothers", "pregnant women", "breastfeeding intervention" and "health education interventions". The aforementioned terms were combined using Boolean Operators "AND" and "OR".
Inclusion/exclusion criteria
The inclusion criteria for the review were: Studies published in English language from 1980 to 2013 undertaken in low income countries; the main outcome measure was exclusive breastfeeding; type of participants considered were pregnant women and or lactating mothers with infants less than six (6) months of age; the type of intervention included in this review was strictly health education intervention as defined in this review delivered face to face either to individuals or groups (thus, peer education interventions were excluded); randomized controlled trials and quasi-experimental study designs; setting considered for this review were health facility and the community. Studies were excluded if the duration of exclusive breastfeeding was not reported; the intervention was not described as health education; and the interventions involved other family members of the study participants.
Data extraction
The data extraction process sifted relevant information about the study population, intervention, study design and the outcome. The Centre for Reviews and Dissemination has suggested that data extraction requirement varies from one review to the other and therefore forms should be tailored to the specific needs of the review [21] . In order to ensure consistency in the data extraction process, a standardized tool developed by the Centre for Reviews and Dissemination was adapted for this study. This tool has proven to be valid and reliable, as it has been widely used in a significant number of systematic reviews and meta-analyses [21] .
A standardized data extraction form was developed to aid the data extraction. The key information extracted included Population/ participants characteristics, characteristics of intervention, study design and the outcomes reported by the included studies. Data was independently extracted by the first author and verified by the second author independently. Discussions were held among the authors to ensure reliability and agreement in the data extraction process.
controlled trials, quasi-experimental and uncontrolled studies [22] . The Assessment Tool uses the following criteria; selection bias, study design, confounders, blinding, data collection methods, and withdrawals and dropouts. Based on these criteria, an overall methodological rating of the included studies was ranked as:
Strong: Studies were rated as methodologically strong if all the six components (selection bias, study design, confounders, blinding, data collection methods and withdrawals/dropouts) had no weak ratings Moderate: Studies were adjudged to be moderate methodologically if there was only one weak rating in any of the six components (selection bias, study design, confounders, blinding, data collection methods and withdrawals/dropouts) Weak: Weak rating was given to any study that had two or more weak ratings in any of the six components. For instance, the selection of study participants was deemed as weak if the study participants were not likely to be representative of the target population or there was less than 60% participation or selection process and the level of participation was not described.
Data handling and synthesis
The titles and abstracts of all identified studies were thoroughly screened for relevance by the reviewers. Studies that were not carried out in a low income country as defined in this review were excluded on the basis of the title and/or abstract. Data was extracted separately for each study to ensure consistency in the process. In adherence to best practice, the data extraction form was piloted on a sample of the included studies to ensure consistency as well as making sure all relevant information had been extracted. Due to the differences in the study designs, sample sizes and mode of intervention delivery, a narrative synthesis was used in preference to a meta-analysis. Thus a textual approach was used to provide a synthesis of the results of the review instead of a meta-analysis.
Results
We identified twelve (12) studies that met the selection criteria. The initial search produced 25, 602 results. These numbers were screened for relevance based on titles and/or abstracts. We subsequently retrieved 102 abstracts for further evaluation. This process resulted in the retrieval of 37 full text articles for thorough examination for inclusion after screening by the reviewers. Twelve (12) studies were included in the final analysis. Studies included in this study were agreed on by the reviewers. Figure 1 presents a flow chart of the search process and outcome. 
Description of the included studies
As indicated above, twelve (12) original studies met the inclusion criteria. Of these, five (5) were randomized controlled trial [23] [24] [25] [26] , and four (4) of the eight (8) remaining studies were determined to be non-randomized controlled trial [7, [27] [28] [29] . The remaining three (3) were before and after studies with control group [30] [31] [32] [33] . Table 1 provides details of the study design, sample size and the nature of interventions. Table 2 provides information on other key aspects of the intervention and the outcome measures of the studies and Table 3 presents a summary of the methodological assessment of the studies. 
Key Findings Effective interventions vs Non-effective interventions
The primary aim of this review was to assess the effectiveness of health education interventions in increasing the duration of exclusive breastfeeding. The effectiveness of an intervention is assessed as to the extent to which it achieves its pre-determined objectives [31] . The findings indicated that only three out of the five randomized controlled trials reported a significant difference in the duration of EBF between the intervention group and the control group [24, 26, 30] . The remaining two randomized controlled trials did not find any significant difference in the duration of EBF rates between the intervention group and the control group [23, 25] .
Furthermore, all the four non-randomized controlled trial studies reported a significantly higher rate in the duration of EBF between the intervention groups compared with the control groups [7, [27] [28] [29] . In other words, the health education intervention was effective in significantly increasing the duration of EBF in the study group compared with the control group. Regarding the before -after studies, the findings revealed that all the three studies reported a significantly higher rate of difference in the duration of exclusive breastfeeding between the intervention group and the control group [31] [32] [33] . Overall, ten (10) of the studies reported a significantly higher rate of exclusive breastfeeding in the intervention group compared with the control group. These ten (10) studies were therefore effective in significantly increasing the rates of EBF in the intervention group compared with the control group.
Theory based Vs Non-theory based interventions
One of the prerequisites to ensuring intervention effectiveness is developing the intervention based on relevant theories or models and wherever possible prior research [34, 35] . The rationale is that models and theories provide structure, organization and direction to the programme development and implementation. In the light of this, one of the secondary objectives of this review was to identify the theories/ models that informed the development and implementation of the health education interventions reported by the included studies.
The findings revealed that only one of these studies explicitly applied social cognitive theory and PRECEDE model to the development and implementation of the health education intervention [29] . The other eleven studies did not explicitly report developing and implementing their interventions based on any specific theory or model. Since the aforementioned study and the additional eleven studies that did not employ any specific model/theory were effective, it precludes any firm statement whether the theory/model is an explanatory factor in the effectiveness or otherwise of the study.
Health education methods
Health education relies on several methods such as lectures, posters, discussions in the dissemination of information to target audience. It has been established that the choice of specific educational methods for different groups is dependent on such factors such as demographic characteristics, educational level, background and nature of job [36] . The studies examined in this review employed various educational methods in communicating health messages to the study participants. It was also found that five of the studies that reported a significantly higher rate of EBF in the intervention group relied on multiple and audio-visual methods in communicating health messages to the study participants [27] [28] [29] 31, 33] . Discussion and lecture methods appeared to be common in many of the studies. Information on the specific methods employed in four of the studies was not provided [7, 26, 30, 32] .
Quality assessment of the studies
Assessment of the methodological strengths and weaknesses of studies in a systematic review is an integral part of the overall process. The methodological deficiencies have the potential to influence the outcome of the intervention and therefore assessing the methodological rigor provides an indication of the strength and robustness of the evidence presented to inform decision making [21] . In view of this, the quality assessment tool developed by the Effective Public Health Practice Project was used to evaluate the methodological quality or validity of the studies. This process was independently undertaken by both the first and the second author. At the end of this process, none of the twelve studies were rated as methodologically strong based on the six key components outlined in the methods section (selection bias, study design, confounders, blinding, data collection method and withdrawals and dropouts). Four of the studies were rated as moderate because they achieved one weak rating in one of the six components [7, 23, 25, 26] . The remaining eight papers had two or more weak ratings in their components and therefore were rated as methodologically weak [24, [27] [28] [29] [30] [31] [32] [33] . Figure 2 depicts the component ratings for all the included studies. 
Discussion and Conclusion
We found twelve studies that assessed the effectiveness of health education interventions in increasing the duration of exclusive breastfeeding. The findings revealed that health education interventions may have the potential to be an effective strategy in promoting the practice of EBF in low income countries. However, this finding is seriously hampered by the methodological deficiencies in the studies reviewed. Ten of the studies that met the selection criteria reported a significantly higher rate of EBF in the intervention group compared with the control group. However, because of the methodological limitations of the studies, the evidence should be interpreted in view of those limitations. For instance, some of the included studies used very small sample size, lacked proper randomization procedures and in some cases the validity and reliability of the data collection instruments were unproven.
Health education is still regarded as an essential component of health promotion and is widely promoted as a means of changing health-related behavior. There is evidence to the effect that health education interventions can lead to changes in behavior and health status if messages are repeatedly frequently, and when the education is given on one to one basis and when controlled designs are used [15, 22, 35] . Further, health education as intervention strategy has been found to be effective in the domain of accident prevention, sexual health and breastfeeding initiation rates [34, 37] . Although two (2) of the studies found no difference in the practice of EBF between the study group that received the intervention and the control group that did not receive the health education interventions, a higher proportion of the studies reviewed reported significant differences in the EBF rates between the intervention group and the control group.
Generalizability and limitations of the study
Caution should always be exercised in generalizing one study findings to other contexts. Generalizability should be contingent upon detailed information about the design and development of the intervention, information about the characteristics of the participants and the context/setting in which the intervention is implemented [38] . Since all the studies were carried out in low income countries, the findings may be applicable to other low income countries that share similar socio-cultural characteristics with these countries from which the studies were undertaken.
The review was limited to studies published in the English language only and therefore potentially relevant studies may have been missed. This therefore represents a key limitation to this review.
Implications for health promotion practice
This review shows that health education as an intervention strategy may potentially be an effective strategy in the promotion of EBF behavior among lactating mothers. Most of the interventions resulted in increasing the proportion of women practicing EBF significantly compared with the control groups that did not receive the health education intervention. However, this evidence is seriously hampered by the methodological limitations of the studies reviewed. Rigorous evidence is clearly needed to demonstrate unequivocally the effectiveness of health education as an intervention strategy in low income countries.
The review also shows the absence of explicit application of theory and models in the development and implementation of health education interventions. This is contrary to the recognition that explicit use of theory and models can enhance intervention effectiveness [19, 31] . The review does not lead to a firm conclusion regarding the effectiveness of health education interventions in light of the deficits in the methodology of the studies reviewed. Nonetheless, the potential for effectiveness of health education interventions in promoting EBF is evident.
Conclusion
The benefits of EBF to the health of infants and mothers alike are very well documented. In spite of this, the prevailing practice of EBF globally falls short of the current recommendation by the WHO of up to six months of life and even beyond. This review sought to assess the effectiveness of health education interventions in promoting the duration of EBF in low income countries. Twelve (12) studies were identified that met the selection criteria. Of these, ten (10) were adjudged to be effective while the other two interventions were identified as ineffective. However, this finding is seriously hampered by the methodological deficiencies in the studies reviewed. Only one of the studies explicitly applied a theory/model in the development and implementations of the intervention.
The evidence from this review suggests more methodologically rigorous studies evaluating health education as an intervention strategy in the promotion of EBF in low income countries is needed. In light of this, health education as an intervention strategy only retains the potential to be effective strategy in the promotion of EBF in low income countries. More methodologically rigorous health education interventions need to be developed and evaluated in low income countries. Thus, the effectiveness of 10 of the 12 included studies should be interpreted in the light of the limitations identified in the methodologies that were employed.
